To determine (i) the proportion of different referral sources for new referrals to paediatric specialist outpatient clinics and (ii) any association of referral source with utilisation of additional health services. Methods: Survey of parents presenting with their child at five paediatric specialist outpatient clinics at two Melbourne public hospitals. Results: Just over half (52%) of the respondents were referred by a general practitioner (GP). The remainder were referred by a paediatrician (27%) at hospital discharge (16%) or from the ED (6%). Most respondents (71%) reported that their child also has a referral to see another specialist for the same health concern but had not yet had the consultation; 44% had consulted another doctor for the same health concern between receiving the referral and the appointment. Paediatrician referrals were more likely to see another specialist for the same health concern compared to other referral sources (P = 0.032). Conclusion: Only half of the referrals of new patients to paediatric specialist outpatient clinics come from GPs. Future research should investigate whether multiple referral sources have a negative impact on the co-ordination and cost of paediatric health care.
1 In Australia, a referral to a paediatric specialist can be made by general practitioners (GPs), other specialists, emergency departments (EDs) or at hospital discharge. 2 Data on the overall health system demonstrate that GPs are the main source of referrals to specialist care for all ages in aggregate. 3 There are no published data on referral sources for paediatric specialist outpatient care.
What this paper adds
1 Only half of referrals of new patients to paediatric specialist outpatient clinics come from GPs. A larger portion of referrals originate from other sources, such as paediatricians, the ED or at hospital discharge. 2 Most patients (71%) have multiple referrals to see different specialists in the same or another hospital or paediatricians in the community. 3 Paediatrician referrals are more likely to see another specialist for the same health concern compared to other referral sources (P = 0.032).
In Australia, primary care for children is provided by general practitioners (GPs). If needed, paediatric patients can be referred to specialist care at private clinics or public specialist outpatient clinics. A referral can be made by GPs, other specialists, emergency departments (EDs) or at hospital discharge. The referral process in Australia serves a number of purposes. It seeks to establish links between primary and specialist care to ensure co-ordinated care for a patient. This includes communication between the referring doctor and specialists and between the referring doctor and the patient. Ideally, the referring doctor is a GP who will integrate specialists' recommendations in a way that is consistent with the patient's needs. 1 Another purpose of the referral process is to ensure efficient utilisation of specialist care by filtering the cases that can be treated in primary care. In Australia, similar to some other countries (e.g. UK, Canada, Sweden), costs at primary-secondary care interface are controlled to some degree by the gatekeeping role of GPs, from whom access to specialists usually necessitates a referral. In addition, patients can be referred to specialists from the emergency department (ED), at hospital discharge or by another specialist. 2 Data on the overall health system demonstrate that GPs are the main source of referrals to specialist care for all ages in aggregate. Of all new referrals of patients of all ages to hospital specialist clinics in Victoria in 2010, the proportion of referrals from GPs was 77%, followed by referrals at hospital discharge (15%), EDs (4%), other specialists (2%) and all other sources (2%). 3 From 2005 to 2014, there has been a 25% increase in an number of referrals from GPs to specialist care across all age groups in aggregate, from 8 to 10 per 100 GP-patient encounters. 4 In Australia, approximately 20% of children (0-14-year-olds) consult specialists during a year; a quarter of these visits are to public specialist outpatient clinics. 5 Data on new GP referrals to paediatric specialists suggest that, unlike in the overall population, there has been no recorded increase in referrals to paediatric specialists, which remained 0.2-0.3 per 100 GP-patient encounters over the past decade. 4 However, it is unclear what share of paediatric referrals to specialist outpatient clinics are from GPs. At the same time, there are reports of an increase in paediatric patients being seen in public paediatric specialist outpatient clinics. For example, internal data from the Royal Children's Hospital demonstrates a 25% increase in new medical paediatric appointments over the past 5 years (2010-2015). 6 Different factors may contribute to this increased volume of specialist outpatient paediatric services, such as complexity of medical conditions, discharge rates from the specialist clinics or growth in referrals from sources other than GPs. While the first two factors have been investigated to some extent in Australia, 7, 8 currently, there are no published data on referral sources for paediatric specialist outpatient care.
The aim of this study was to determine the proportion of sources for new referrals to paediatric specialist outpatient clinics. Also, we sought to investigate the association between the referral source and patient/clinic factors (child's age and specialty of referral). In addition, we aimed to examine whether different referral sources are associated with the utilisation of additional health services, particularly consulting or having a referral to consult another doctor for the same health concern. These data are important for the development of strategies to enhance the efficiency of the utilisation of paediatric specialist outpatient services.
Methods
This study is part of a wider project investigating multiple aspects of public outpatient paediatric care in Melbourne, Australia.
Sample and recruitment
The sample consisted of parents attending, with their child, one of five specialist paediatric outpatient clinics at two public hospitals in metropolitan Melbourne. The five paediatric specialties were: general paediatrics, respiratory medicine, developmental medicine/community child health, neurology and endocrinology. These five specialties were chosen as they have the highest volume of medical (non-surgical) patients, excluding haematology/ oncology (which has defined protocols for care) and cardiology (which has a large proportion of post-surgical patients).
Recruitment targets at each hospital were 100 parents in the general paediatrics clinics and 50 parents in each of the sub-specialty clinics, equally divided between new and return visits (total n = 600). For this study, only data on new patients were used.
Parents in the waiting room of these specialist clinics were approached by trained research assistants during mid-December 2014 to early July 2015. The questionnaire was administered on iPads. The data were collected and managed using Research Electronic Data Capture (REDCap) electronic data capture tools. 9 Parents with limited English proficiency were excluded.
Questionnaire
The questionnaire was developed by the research team in consultation with department heads in each specialty of interest at both paediatric specialty hospitals where participants were recruited. Items developed were based on a supplementary literature review regarding paediatric referrals from primary to specialty care. A plain language advisor provided input about questionnaire readability. Comprehension was assessed with a convenience sample of three parents. Two paediatric specialists in each specialty provided feedback on questionnaire content. Minor changes to questionnaire wording were made following feedback.
The questionnaire was pilot tested with 39 parents across both hospitals and all specialty clinics. Responses collected during the pilot testing were not used in the final analyses. Minor changes were made to the questionnaire design after testing.
Data analysis
Frequency distributions were initially performed, followed by bivariate analyses using chi-square statistics to determine the differences, if any, among respondents based on demographic variables, specialty of clinic, referral source, referral to see another specialist for the same health concern and visiting another doctor. All analyses were completed using STATA 13.0 (StataCorp, College Station, TX, USA).
The study received ethics approval from the University of Melbourne Human Research Ethics Committee (HREC 1443054.1) and Ethics Committees of the Royal Children's Hospital (34191A) and Monash Hospital (14402X).
Results
A total of 283 parents presenting with their child for a new consultation at general, developmental/child community health, endocrinology, neurology and respiratory paediatric clinics of the Royal Children's Hospital and Monash Children's Hospital were recruited. Of these, 101 were patients in the general paediatrics clinic, and 182 were recruited from the sub-specialty clinics (Table 1) . No clinically meaningful differences between the responses of patients from the two hospitals were observed. Approximately 5% of parents refused to participate.
When asked whether these 283 parents had consulted another doctor for the same health concern between receiving the referral and this appointment, 44% had done so, and some (5%, n = 15) reported consulting more than one additional doctor. We did not ask parents whether this consultation was to receive an alternative medical opinion or interim patient care management. Most respondents (71%) reported that their child also has a referral to see another specialist for the same health concern but had not yet had the consultation. Of these, 40% had a referral for a consultation with a general paediatrician in the community (Table 2) .
Just over half (52%) of the respondents were referred to the clinic by a GP. The remainder were referred by a paediatrician from the hospital or community (27%), at hospital discharge (16%) or from the ED (6%) ( Table 3 ).
The results of bivariate analysis are shown in Table 3 . It was found that for both general paediatric and sub-specialty clinic attendees, the most common referral source were GPs (55% and 49%, respectively). As for the other referral sources, in general paediatric clinics, the patients were more likely to be referred at hospital discharge or from the ED; in sub-specialty clinics, the referral source was more likely to be a paediatrician working at a public specialist outpatient clinic or private practice in the community (Fisher's exact P < 0.001). There were no trends observed, and the data were stratified by sub-specialty or household income.
Children younger than a year of age were more likely to be referred at hospital discharge or from the ED, while older children (2-5 years and older than 5 years) were more likely to be referred by a GP or a community or outpatient clinic paediatrician (Fisher's exact P < 0.001).
Next, we examined the likelihood of a patient to have a referral to see another specialist for the same health concern. Those referred by a paediatrician from the hospital or community were more likely to have a referral to see another specialist compared to respondents referred from other sources (P = 0.032). Differences in referral source were not significant for whether a respondent saw another doctor for the same health concern after receiving the referral (Table 4) .
Discussion
Among the most important findings of this study is that just over half of the paediatric referrals to public specialist outpatient clinics are made by GPs. This is a different referral pattern compared to that seen in specialist care for all ages combined in Australia, where GPs provide 77% of referrals to public outpatient specialist clinics. 3 In paediatrics, a larger portion of referrals to public specialist outpatient clinics originate from other sources, such as paediatricians, the ED or at hospital discharge. Some of the differences in the referral pattern for adults versus children may be due to the fact that, unlike in paediatric sub-specialty care, many referrals for adults are for consultations in the private sector and not captured by the data cited above. Nevertheless, this finding has important implications for policies aiming to address the number of new referrals to paediatric specialist care. This finding may have implications for specialty clinics' discharge planning, especially for referrals originating from a source other than a GP. A lack of a previously established communication through the referral process between a specialist and GP may serve as a barrier for a paediatrician to discharge patients from their clinic to primary care and influence the willingness of patients to be discharged. A recent study in paediatric specialist outpatient clinics in Australia found that only one fifth of review patients receive advice from a paediatrician to follow-up with a GP, 8 and this is despite the fact that most of the families presenting at the outpatient care state that they have a regular GP. 10 Previous research in adult specialist clinics in the UK and in paediatric specialist outpatient clinics in Australia found that specialists were reluctant to discharge patients if they were unsure about the standard of follow-up care in general practice. 11, 12 Another UK study found that patients were more willing to be discharged from follow-up at adult specialist clinics if they had a strong relationship with their GPs. 13 We found that in general paediatrics, 40% of patients with new referrals were referred from the ED or at hospital discharge, bypassing the GP consultation process. While in some circumstances, this may be entirely appropriate given the condition of a child, this highlights the fact that the co-ordinating role of GPs in paediatric care, in terms of controlling health-care costs, may be more limited compared to the adult population. The reason for such a high rate of referrals of general paediatric patients from EDs and at hospital discharge directly to specialist care is unknown and requires additional investigation. Another important finding from our study is that, for the same health concern, 71% of patients had multiple referrals to see different specialists in the same or another hospital or paediatricians in the community. The reason for such a high rate of multiple referrals in paediatric care requires a separate investigation. It may be an indication of low confidence of parents in specific treatment plans, clinical complexity of cases, patient dissatisfaction or a response to long waiting times. While double and triple referrals for the same health concern to different health providers may be appropriate for the individual patient, it may also create significant strain on specialist services, thus impacting waiting times. In our study, having multiple referrals was significantly associated with being referred by a paediatrician from the community or from another outpatient clinic. This implies that paediatricians, rather than GPs, may play a role of care co-ordinators in these circumstances or that paediatricians are more likely to refer to more than one specialist. In our study, there is likely to be an over-representation of children with complex care needs as the participants were attendees of paediatric specialist outpatient clinics of tertiary hospitals. For these children, the potential role of GPs in the care may vary significantly by the medical condition. However, there is evidence to suggest that where a primary care provider takes responsibility for care co-ordination of patients with chronic illnesses, greater efficiency of a system and improved outcomes for patients are reached. 14 We did not collect data on patients' diagnoses or the severity of their condition and, thus, are not able to determine the appropriateness of referrals from any sources. The participants were parents of children presenting for speciality paediatric care at a children's hospital. As such, these data may not be generalisable to all parents or adult patients. In Australia, most of the paediatric sub-specialty care is provided in public hospital specialist clinics, whereas the share of private specialists consulting for the adult population is much higher. Thus, caution should be taken when comparing the referral pattern for adults and children. This study is based on recall of parents, and responses were not independently verified. However, the main strength of this study lies in sampling across general paediatrics and four sub-specialties in more than one hospital, ensuring a broad spectrum of perspectives.
Conclusion
Our study revealed that GPs' role in referral of new patients to paediatric specialist outpatient clinics is limited relative to referrals across all age groups combined. Also, we found a high volume of multiple referrals for the same health concern provided by general paediatricians. Future research should investigate whether these phenomena have a negative impact on coordination of patient care and on costs in paediatric health care. (9) 8 (5) NA, not applicable. Table 4 Having referral to see another specialist and visiting another doctor for the same health concern, by referral source
Referral source Have a referral to see another specialist for the same health concern, n (%)
Visited another specialist for the same health concern after receiving a referral, n (%) 
